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FOREWORD

This technical paper documents an analysis of automated personnel
retention models with particular emphasis on a model, developed by
the Air Force, that was converted to run on the UNIVAC 1108 com-
puter at CAA. The primary purpose of the analysis was to provide
the Army with an automated capability to evaluate the impact of
proposed changes to the present military retirement system on the
retention of military personnel.
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PERSONNEL RETENTION MODEL ANALYSIS

CHAPTER 1
INTRODUCT ION

1-1. PURPOSE. The Office, Deputy Chief of Staff for Personnel
(ODCSPER), requested that the US Army Concepts Analysis Agency
(CAA) perform an analysis of personnel retention models. The pur-
pose of the analysis was to provide ODCSPER with an automated cap-
ability to evaluate the varying economic considerations of alter-
native retirement systems and the impact of the alternative sys-
tems on retention of military personnel.

1-2. BACKGROUND. Various alternatives to the present retirement
system have been proposed with emphasis on curbing the rising
trend in military retirement costs. Although retirement cost is a
focus of these proposals, an equally important consideration is
the impact that an alternative retirement system will have on the
ability of the armed services to attract and retain an effective
force. Several models, commonly called personnel retention mod-
els, have been developed to evaluate the impact of alternative re-
tirement systems on retention behavior. Included in this category
are models that were developed by, or for, the Air Force, the
Navy, and the Office of the Secretary of Defense (0SD). The Army
lacked an automated capability to analyze alternative retention
systems. Therefore, its ability to evaluate proposals made by the
President's Commission on Military Compensation (PCMC), 0SD, and
the other services was limited.

1-3. SCOPE. This paper documents the personnel retention model
analysis performed by CAA. Chapter 1 presents specific objectives
of the analysis and describes how each of the objectives was met.
The major observations that resulted from this analysis are also
included in this chapter. Chapter 2 presents a discussion of the
methodology employed in the AF model. In Chapter 3, an analysis
that compares the output of the AF model with Army input data ver-
sus AF input data is presented. In addition, a series of appen-
dices provides information and data in support of the retention
model analysis.

1-4. OBJECTIVES. The personnel retention model analysis was a
two-phased effort which included the objectives listed below.

This paragraph also describes what was done to satisfy each of the
objectives.

1-1
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a. Phase I objectives were:

(1) Investigate the AF and 0SD personnel retention models.

(2) Convert these models for operation at CAA if appropri-
ate.

(3) Identify model input requirements for Army purposes.

(4) Provide insights to the Department of the Army (DA)
Staff for the next PCMC meeting.

b. Phase I objectives were met as described below.

(1) A1l available personnel retention models were reviewed.
The analysis focused on models developed by the Air Force and by
the Center for Naval Analyses (CNA) under contract to the 0SD.
These models were specifically identified as candidates for review
by ODCSPER. Three other models were also reviewed as a part cf
this analysis. They include models by Rand Corporation, the
Congressional Budget Office (CBO), and the Navy Personnel Research
and Development Center (NPRDC). The Rand Model was the pioneer
effort in personnel retention analysis, and it served as a basis
for the other four models cited above. The mozel review process
consisted of: (1) discussions with Air Force and CNA model devel-
opers, (2) a review of a paper1 by Mr. Mark Chipman (NPRDC) in
which all five models are documented, and {3) an analysis of
source program code for the AF model.

(2) The AF model was converted to run at CAA. Paragraph 1-4
addresses why it was selected over the 0SD model, and Chapter 2
presents a detailed discussion of its methodology.

(3) Army input data requirements were identified, and they
are presented in Appendix C of this paper.

(4) The operation of the AF model provided insights as to
potential Army retention trends under the PCMC proposals. As will
be discussed in Chapter 3, the AF model estimates that Ammy
reenlistments will increase under the PCMC proposals during the 1-
to 10-year and the 21- to 30-year intervals. However, because the
PCMC would offer for the first time a monetary incentive after 10
years of service, the model estimates that Army reenlistments will
decrease during the 11- to 20-year interval.

c. Phase Il objectives were:

(1) Task the DA Staff to provide necessary input data and
operate the converted model(s) with the Army data.

1-2
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(2) Develop an Army personnel retention model if appropri-
ate.

d. The objectives of Phase Il were to be addressed dependent
upon the findings of Phase I and further direction from ODCSPER.
These objectives were addressed to the extent indicated below.

(1) Operation of the AF mqdel with Army data was not re-
quested. However, the input data requirements identified in Ap-
pendix C were presented to the Staff. Some tentative data were
provided to CAA, and these data were input to the AF model.
Chapter 3 identifies those model parameters for which data were
received, and it discusses how these data were used to meet the
fourth objective of Phase I.

(2) A unigue Army model was not developed as part of this
analysis. A specific requirement to develog an Army mode! was not
set forth by ODCSPER. However, the analysis conducted to meet
Phase I objectives provided CAA the capability to construct an
Army-urique model if a future requirement for this task should
arise.

1-5. OBSERVATIONS. The major observations resulting from this
analysis are listed below.

a. A1l of the models that are being used to forecast enlisted
retention behavior under various alternatives to the current re-
tirement system are economic models. The underlying assumption is
that an individual will choose to leave or to stay in the military
based on which choice maximizes future expected earnings. Accord-
ingly, all of the models relate changes in retention behavior to
changes in the economic incentives of a given retirement system.
The assumptions imbedded in these models imply that altering the
income stream an individual expects to receive (from staying in
the military) alters the probability that the individual will
choose to lTeave military service.

b. Although all of the models might produce different reten-
tion estimates for the same retirement system, a major contributor
to these differences is the data input to the models.

Cc. Due to time constraints, the AF model (FORTRAN program) was
selected for conversion to run on the CAA 110% UNIVAC computer.
The 0SD model was written in A Programming Language (APL) which is
computer specific (Burroughs) and therefore would have been more
difficult to convert. Also, the strong similfrities between the
two models, as detailed in the Chipman paper,® indicated that the
effort involved in converting the 0SD model in addition to the AF

1-3
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model was not warranted. The Chipman paper is a good source for
general contrasts in the methodologies of all five models.

d. The AF model produced similar behavior in Army and AF reen-
1istment trends under the alternative system proposed by the
President's Commission on Military Compensation. However, the
Army reenlistment rates are generally lower than AF rates. This
is a function of lower reenlistment rates that were input to the
model as representative of Army reenlistment experience under the
present retirement system. It was observed that the same reen-
listment rate was provided by ODCSPER for Army enlisted personnel
with anywhere from 8 to 19 years of service. Intuitively, it is
expected that the rate would vary significantly as a function of
years of service within the 8- to 19-year interval. Future analy-
sis should focus on improving the validity of input data.

e i
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CHAPTER 2
AIR FORCE MODEL

2-1. GENERAL. The AF model estimates retention under alternative
retirement systems for the enlisted career force. These estimates
are made for pay grades E4-E9 and for years of service (Y0S) 5-30.
A basic assumption of the AF model is that members of the enlisted
career force will base their decision, to leave or to stay in ser-
vice, solely on economic considerations. Further assumptions im-
ply that the careerist is knowledgeable of economic and probabii-
ity techniques and will use them to evaluate the monetary benefits
of alternative retirement systems over a lifetime earning horizon.
First term personnel were not considered. The Air Force defines
first temm personnel as those individuals with less than five
years of service. Since this group is generally younger and dis-
counts future money more heavily than the older careerists, they
would be influenced more by current military pay than by the de-
ferred compensation offered by a retirement system. Limitations
of the model's current configuration are discussed in paragraph

2-2. OVERVIEW. The methodology of the AF model involves the five
basic modules shown in Figure 2-1. Various input data are pro-
cessed to produce three different output parameters: earning
streams, reenlistment rate estimates, and estimates of overal
continuation rates. The model then compares the value of various
parameters under the current and proposed system by pay grade and
years of service. Each module is discussed briefly here with more
detail provided in paragraphs 2-3 through 2-6. Input data in the
form of survival rates, promotionai probabilities, and average ci-
vilian wages for high school graduates are used to compute earning
streams. These streams represent the return for a decision to
stay (RS) and the return for a decision to leave (RL) military
service under the current retirement system. The delta, or
change, in these returns impacts the individual's decision in that
he will stay in the military as long as RS is greater than RL.
Similar streams are computed also for a specified alternative sys-
tem. An alternative to the present system impacts this decision
by altering the value of the returns. The model mathematically
relates the changes in returns and the reenlistment rates under
the current system to predict reenlistment rates for the alterna-
tive system. A key consideration is the magnitude of effect (re-
enlistment elasticity) that a change in money will have on reen-
listment rates. Reenlistment rates are only applicable to that
segment of the force which has completed its obligated temm of
service and is free to stay in or leave military service.

2-1
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This segment is known as an expiration of temm of service (ETS)
group. Overall continuation rates under an alternative system
must also reflect the actions of individuals who have not com-
pleted their ETS and therefore must remain in the service barring
discharge, disability, or death. Therefore, the model simulates
the force profile as to ETS and non-ETS groups. This simulated
profile and the reenlistment rates predicted for the proposed sys-
tem are used to predict overall continuation rates for the alter-
native.

2-3. INPUT DATA. The model uses three major categories of input
data: military retention trends under the current system, actuar-
jal data, and economic data. Figure 2-2 presents the variables
included in each of these categories. Note that preliminary Army
inputs were obtained for most of the variables as indicated by the
"y." Indicated by the asterisk (*) are discount rates, civilian
pay, regular military compensation, and the retirement pay for the
retirement system being considered. These items are basically
service independent for a given pay grade and length of service.
Therefore, it was assumed that AF inputs would be fairly represen-
tative of Army inputs. Inflation would be the primary factor af-
fecting these variables. Appendix C presents brief definitions
for each of these variables.

Actuarial
data

Mlitary retention,
trends under
current system

U - Preliminary Ammy updates
* - Assumed to be service independent

Figure 2-2. Air Force Model Input Data

2-3
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2-4. EXPECTED EARNING STREAMS

a. The model computes expected future earning streams asso-
ciated with an individual's decision to leave or to stay in mili-
tary service. The computations consider wage growth, discounting
theory and due course promotions for military service and average
civilian wages paid to high school graduates. Figure 2-3 is a
simplistic representation of the methodology used to model the in-
dividual's basic options: to leave now, or to stay at least one
more year and leave at some future date. The options are the same
whether the individual is serving under the current retirement
system or a proposed alternative system. Although the options are
basically independent of the retirement system, the monetary re-
turn that the individual receives for a given option could vary
significantly between retirement systems. The concept of differ-
ing monetary returns is illustrated by the two types of money
pots. Solid pots represent returns for the current retirement
= system, while the dashed pots represent returns for an alternative
system. These returns (earning streams) are computed annually and
are based on the likelihood of the individual either leaving or
staying in service during the year under consideration. The val-
ues used for the 1ikelihood of a given decision differ depending
on whether the individual has completed his obligated tour of ser-
vice and is eligible to ETS. In Figure 2-3, this likelihood is
expressed as the probability of staying (P(S)) and the probability
of leaving (P(L)). For example, the model developer assumed that
Air Force personnel face a reeniistment decision once every four y
years prior to completing 20 YOS. After the 20 YOS point, he
faces the decision annually. Therefore, voluntary reenlistment
rates are used as the 1ikelihood of a given decision for those years 1
in which a reenlistment decision is possible, whereas continuation
rates are used for those years in which a decision is not possi-
ble. Consequently, if a person had completed 5 YOS, the model
uses voluntary rates for years 5, 9, 13, 17, and 20-30 and contin- i
uation rates for all other years. ]
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O Future military pay

O Future civilian pay

8 Survival rates

0Discount retes

8 Promotional i

probabilities
§ Probability of
staying Pl
0 Early withdrawels s )
Leave now or stay & -t
"N]east one more year? JRaturn |
s from
staying
sLﬂumu)‘,
al N
/' \
Individual has X years of -
military service and is in =y
pay grede Y. g $ 4)
- -
o Civil{an earnings ’nﬁm 4
¢ Survival rates o from Ny
o Discount rates / leaving
¢ Retirement pay \ (aiternate) }
o Severance pay Cenwe?

o Probability of leaving

Where:
8(S) = Probadflity of a decisfon to
stay in military service
P(L) = Probability of a decision to Teave
wmilitary service

leaving
(current)

Figure 2-3. Present Value of Expected Lifetime Earning Streams

b. The return from a decision to leave military service (RL)
is a more direct computation than is the return from a decision to
stay at least one more year (RS). This is true because when a
person leaves the military, his expected future earning stream is
just the sum of future civilian pay and his military retirement
annuity. However, in computing the return from staying, we have
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to allow for his eventually leaving the service. Therefore, this

return is a function of regular military compensation as well as

t future civilian earnings and retirement annuity. In computing fu-
ture military pay, the model must allow for promotional opportuni-

ties and for the individual to leave the service in some future

year. According to the Chipman paper, these returns can be repre-
. sented mathematically as:

: RSy = 2 0 [ 2 (Com * Prnldsk)) * (RMCi + Ewin)]

4y ik Age 65 i 9
) L (-0 (T (Chn * Prg))

i=k m=k n=1

and:

Age 65

RL 5 = sgi (CIVy + RET; 4 ) - [(1 s

1+ 17k ,
) ] '
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where:

cnm = probability of remaining in the Air Force from the
end of YOS (m-1) to the end of YOS m given the indi-
vidual is in pay grade n (C, = 0 for m > 30)

Prn(dsk) = probability of being in pay grade n YOS m given the
individual is in pay grade j in YOS k and remains in
the Air Force to YOS m

RMC;, = regular military compensation in YOS i for pay
grade n

EW;, = any early withdrawal money earned in YOS i for pay
grade n

CIV; = civilian salary that could be earned by an individ-
ual (i+19 years old)
RET = military retirement annuity for pay grade j earned
in year i (adjusted for any early withdrawals) given
that the individual leaves the Air Force in YOS k

J,ik

W = annual real wage growth

annual real discount rate.

o
L]

c. Expected civilian pay is based on the average wage earned
by a high school graduate. Total expected civilian earnings in-
corporate the likelihood that the individual will survive until a
given age.

2-5. ESTIMATES OF REENLISTMENT RATES FOR AN ALTERNATIVE SYSTEM

a. To estimate changes in reenlistment rates under an alterna-
tive system, the model mathematically relates the earning stream
for staying and the earning stream for leaving to the current re-
enlistment rates. Figure 2-4 summarizes how these estimates are
made. The effect of the alternative retirement system can be han-
dled as a delta to the current system. For example, the change in
return for a decision to stay (ARS) is simply the return under the
current system (RS) less the returr. under the alternative (ARS) or
ARS = RS - ARS. Since civilian pay is independent of the retire-
ment system, the change in return for a decision to leave military
service (ARL) is just retirement pay under the current system (RL)
le;f rek;{fment pay under an alternative system (ARL) so that ARL

2-7
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1) (2 (3
$ s (1)-(2)
Current | Altersative $

b

Elasticity
L] ARS fn(:tt)ion

Curvent
resnl{stment
rates

(r)

Change {n reenl{stamnts
due to altermative
system
(3
arevt In

n

E = Function of the change in reenlistments that s produced by a 1 parcent
change in compensation
Figure 2-4, Estimate of Change in Reenlistments Under an
Aliernative System

b. The key to the estimating process is the functional rela-
tionship that explains the effect that a change in compensation
will have on reenlistments. All of the models define this rela-
tionship to be a type of logistic function. The intuitive appeal
for the logistic curve is that it is bounded by zero and one.
Therefore, the estimates of reenlistment rates must be nonnegative
decimal values. The following logistic equation was used to rep-
resent the reenlistment supply function:

1
re 1 + e-(atb Tog P)
where:
r = reenlistment rate
log = natural logarithm
P = ratio of return from staying and return from leaving

(RS + RL)

a,b = parameters to be estimated.

The elasticity (E) of r with respect to P can be derived for this
supply function as:

1 g bt




CAA-TP-80-1
E=(l-r) b

E is an estimate of reenlistment elasticity or the
change in reenlistment rates that is produced by a per-
cent change in compensation.

c. Using this elasticity function, the change in the current
system reenlistment rates ( A r.) can be estimated for a percent-
age change in the ratio P as follows:

AP
are = b(l-rc) Y‘CT

b,P are as previously defined.

Therefore, the reenlistment rates under an alternative retirement
system (ry) are simply:

rA= Y‘c+ Arc-

According to the Chipman paper, the AF model developers did not
estimate the "b" parameter from empirical data. Rather, the "b"
values that were used to solve the e1§sticity function were attrib-
uted to an analysis of first temers.

2-6. ESTIMATE OF OVERALL CONTINUATION RATES UNDER AN ALTERNATIVE
SYSTEM

a. As indicated in Figure 2-5, the model uses simulated force
profiles and the estimated reenlistment rates for the alternative
system to compute overall continuation rates for the proposed sys-
tem. Overall continuation rates are estimated from the following
equation:

j+3 j+3

CR i = ["jk(POOij) + (S ) (POOL 547 i) + t2+2P00Lt’ J-] + thPOOLt’k
SJ =

2-9
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where:
CRjk = estimate of the overall continuation rate for YOS j
and grade k
rik = estimated reenlistment rate for the alternative (from

paragaraph 2-5)

POOij = personnel in pay grade k who face reenlistment deci-
sion in YOS j

Sjk = Continuation rate (l-attrition rate) for non-ETS
groups in YOS j and grade k.

Attritions Simulation of

‘orce profiles Reenlistment
Promotions” JI (ETS/Non-EYS) rates under
under an attermnative
Volu alternative system
eparation system
Overall
continuation
rates for
alternattve
systems

Figure 2-5. Overall Continuation Rates Under an
Alternative System

b. The model developers assumed that under an alternative sys-
tem, the yearly distribution of individuals facing an ETS would
change from that of the current system as members adjust enlist-
ment contracts to game the new system in an optimal fashion. For
example, the PCMC proposal pemits vesting of retirement benefits
and trust fund credits after 10 years of service. To simulate the
change in the distribution of individuals (POOLS) facing ETS each
year under a new system, the model "ages" personnel within each
year of a 4-year enlistment cycle. Non-ETS continuation patterns
and promotional probabilities are assumed to be independent of retirement
systems. This aging process starts with an initial force and up-
dates the distribution of personnel by grade and POOLS for each
subsequent year under an alternative system. Table 2-1 illus-
trates the aging process for pay grades E4 and E5. As shown in
the table, the starting force begins in the 5th continuation year
(first temers excluded), and it consists of 41,000 E4s (total for
Column 2a) and 59,000 E5s (total for Column 3a). Of the starting
E4 population, 9,000 are scheduled to complete their enlistment

2-10
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obligation in the 5th year, 2,000 in the 6th year, 12,000 in the
7th year, and 18,000 in the 8th year. Column 2b shows how this
5th year force is aged to simulate the new 6th year force of E4s.
Notice that 33,066 of the 41,000 E4s who started in the 5th year
are still around for the 6th year. The variance represents volun-
tary separations, attritions, and promotions to grade E5. Columns
3a and 3b show the E5 profile for the 5th year and the 6th year,
respectively.

Table 2-1. Simulation of E4 and E5 Force Profiles in
the Fifth and Sixth Year of Service

Column 2 Column 3
Column 1 - —
(1) £S5
—t
Force distribution (a) (b) (a) (b)
by year (i=5) YOS 5 YOS 6 YOS 5 YOS 6
POOL () 9,000 1,848 19,000 3,160
POOL (i+1) 2,000 11,086 4,000 15,201
POOL (+2) 12,000 16,628 19,000 21,673
POOL (i+3) 18,000 3,504 27,000 3,588
Total 41,000 33,066 59,000 43,622

2-7. MODEL OUTPUT. Table 2-2 presents an example of model out-
put. This output compares reenlistment rates and earning streams
for an E7 under the PCMC alternative using the methodology of the
Air Force model. The reenlistment rates for an E7 under the cur-
rent system are shown in Column 2. Column 3 presents the reen-
Tistment rates that are predicted for the PCMC proposal. The im-
pact of the PCMC in termms of predicted changes in reenlistments
and the predictions of overall continuation rates are shown in
Columns 4 and 5, respectively. Columns 6 and 7 present the dollar
return associated with a decision to stay in the military under
the current system and the PCMC, respectively. In Column 8, the
change in return from staying is presented. Columns 9 and 10 pre-
sent similar information for the decision to leave the service.
The dollar return for leaving under the PCMC can be computed by
summing Columns 9 and 10,

shdbakion bl ls
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2-8. LIMITATIONS. Some features of the AF model that might 1imit
its usefulness are: ;

a. The program for the Air Force model was designed to include
two methodologies, the USAF lifetime earnings method as discussed
above and an income mgximizing method that was developed by Dr.
Warner (CNA) for 0SD.° Each of these methods was to be used to
evaluate three different alternative retirement systems, namely,
proposals by the PCMC, the 0SD, and the USAF. According to the
developer, however, the program has been tested completely on the
1ifetime earnings method only. In addition, the sample run pro-
) vided CAA for benchmarking addressed the PCMC alternative only.

: Therefore, it is not known whether the income maximizing method
can be used. Nor is it known how successfully the lifetime earn-
ings method can be used to evaluate alternatives other than the
PCMC.

- b. The program code (Appendix D) is nonmodular and virtually
free of comments. This makes the model difficult to understand,
and it degrades the capability to make changes to the model.

c. The AF model, like all of the current models that were re- ‘
viewed, does not address the impact of the PCMC proposal for medi- !
cal, PX, and commissary benefits.

d. The model assumes that the members of the population being : i
analyzed are knowledgeable of, and will apply, economic techniques :
to calculate their economic benefits under alternative systems and , A
that they will base their decision solely on economic considera- 4
tions.
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CHAPTER 3
COMPARATIVE ANALYSIS OF THE AF MODEL USING USAF VERSUS ARMY DATA

3-1. GENERAL. This chapter describes the analysis that compared
the results of using the AF model with Army input data to the re-
sults using AF input data. In this analysis, Army reenlistment
trends were estimated for the PCMC proposal. These trends were
then compared to trends predicted for the Air Force under the
PCMC. The chapter also documents the method used by ODCSPER to
compute the Army reenlistment rates that were provided to CAA. As
will be discussed in paragraph 3-5, the ODCSPER method provided
the same reenlistment rate for careerists in pay grades E6-E9 with
from 8 to 19 years of service.

3-2. ARMY DATA SOURCE. The Enlisted Division of ODCSPER provided
Army data for the model parameters shown in Figure 2-2 with a "U."
This data was considered adequate for testing the converted AF mod-
el, but would require additional refinement for production runs.

3-3. COMPARATIVE TEST. The AF model was tested with this tenta-
tive data, and the results from this test run were compared to re-
sults of a run using all AF data. Both runs evaluated the retire-
ment system proposed by the President's Commission on Military
Compensation (PCMC). The PCMC proposal offers monetary retirement
returns after the tenth year of service and is contrary to the
current retirement system in which no benefits are received prior
to completing 20 years of service.

3-4., TEST RESULT. Figures 3-1 through 3-6 present, in the upper
left graphs, the reenlistment rates for Air Force and Army en-
listed personnel under the present retirement system. These data
were inputs to the model. Reenlistment rates are defined as the
proportion of reenlistments to the total eligible to reenlist.
The graphs in lower right show the change, or delta, relative to
present system rates that were estimated for the PCMC alternative.
The same general pattern of changes in reenlistment trends could
be observed for the PCMC using both Army and Air Force data. Be-
cause the PCMC offers retirement benefits after 10 years of ser-
vice, reenlistment rates increased (positive delta) during the
5-10 YOS and the 21-30 YOS intervals, but they generally decreased
(negative delta) during the 11-20 YOS interval.

3-5. VARIABILITY IN REENLISTMENT RATE INPUTS. Reenlistment rates
for the Army were generally lower than the Air Force rates. This
was especially true in the 10-19 YOS interval. The lower Army
rates result, at least in part, from the method used to compute

3-1
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them. ODCSPER used the Automatic Interaction Detector (AID) Model
to calculate Army reenlistment rates. Figure 3-7 presents an AID
tree with the reenlistment rates that were computed for individu-
als with at least 4 Y0OS. The AID Model identified a sample of
20,785 individuals with four or more YOS who had either reenlisted
or extended within one year of their ETS date. For this group the
single best predictor of reenlistment was total active years of
service. The greatest difference in reenlistment behavior oc-
curred at the 7th year point. Approximately 69 percent of eligi-
ble personnel with more than 7 years of service reenlisted, while
the eligible pool with 7 or less years exhibited a 42 percent
rate. This later group also differed significantly in propensity
to reenlist based on whether they had completed 8-19 years or over
19 years. Finally, these two groups (8-19 and 19+) split into
terminal cells with pay grade as a significant predictor of reen-
listments. The reenlistment rates of these temminal cells were
provided as input to represent Army reenlistment trends. For ex-
ample, a reenlistment rate of 0.8334 was used to represent indi-
viduals in grades t6-E9 who have completed anywhere from 8 to 19
years of service. It is recognized that a temminal cell for the
AID Model indicates that no further significant differences were
noted for the sample group at a specified significance level (in
this case, 0.2 percent). However, it is difficult to believe that
under the current retirement system, which offers significant
benefits to those who complete 20 years of service, reenlistment
behavior would not differ significantly between individuals with 8
years and those with 17, 18, or 19 years. Therefore, the validity
of this input data must be a primary focus of any future analysis.

3-6. SUMMARY OF ANALYSIS. The same type of behavior was observed
in Army and Air Force reenlistment trends under the PCMC. How-
ever, Army rates are generally lower than Air Force rates. This
is a function of Army input rates for the current retirement sys-
tem. An analysis of Army input data raised questions as to the
validity of using a single reenlistment rate for an individual
with anywhere from 8 to 19 years of service. Future analysis
should focus on improving the validity of this input data.
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APPENDIX A
PROJECT CONTRIBUTORS

1. PROJECT TEAM
a. Team Members
Ms Ola Berry, Methodology, Resources and Computation
Directorate
Mr. Jerry Thomas
MAJ John Johnson

b. Other Contributors

Mr. Daniel Shedlowski

c. Support Personnel

Mr. Raymond Finkleman, Word Processing Center
SFC Roy Jones, Graphics Branch

SFC Donald King, Graphics Branch

Ms Thelma Laufer

Ms Nancy Lawrence, Word Processing Center

Ms Judy Rosenthal, Graphics Branch

2. EXTERNAL CONTRIBUTORS

S e m e o Amp—— ——

LTC Jerry Witherspoon, Directorate of Military Personnel Man-
agement, ODCSPER

) MAJ Mark Woodbury, Directorate of Military Personnel Manage-

‘ ment, ODCSPER

CPT James Hoskins, Directorate of Personnel Plans, USAF/MP

Dr. John Warner, Center for Naval Analysis, Arlington, VA
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APPENDIX C

INPUTS REQUIRED BY PERSONNEL RETENTION MODEL
(DATA SHOULD BE AS OF END OF FY 78)

Section I. PERSONNEL DATA

C-1. Promotion probabilities for grades E4 through E9 for 30
years, i.e.,

E4 E5 E6 E7 E8 E9
YOSC
1 X X
1’4 e ) .e 1’8 ) ‘
; 2 X2.4 :
L] L] l ;
. . i J
. g ‘i
3
30 X30,4 --X30,5 P
; 4
X, :; for i = 1,30, j = 4,9 where X;; is probability of being 1
kﬂﬂ T2 L], .
promoted to grade j in year of service'i. 4

C-2. Reenlistment rates for ETS eligibles for grades E4 through
£9, for year of service 0-30,

C-3. Continuation rates for non-ETS eligibles for grades E4
through E9 for years of service 0-30.

C-4. Continuation rates for years 21-30 for grades E4 through E9.
These rates are for all personnel regardless of ETS eligibility.
Rates are by grade and into year.

C-5. For grades E4 through E9, the year of service requirement
for:

i
1
{

a. First year of promotion to grade.
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b. High year of tenure for grade.

c. Last year of promotion eligibility.
C-6. Fifth year population pools by grade and years of service.
This would be a distribution of a pool by grade that would face
the reenlistment decision in years 5, 6, 7, and 8,
C-7. Survival rates (mortality rates) for ages 19-64 (inclusive).
(Note: To allow for expansion of model, rates should cover aver-
age age at entry {enlisted) to age at death; maybe 19-75?
C-8. Average age at entry for EM and officer.
C-9. Average age at death (life expectancy).
C-10. Reenlistment elasticities by year of service. The values
indicate the changes in the reenlistment rate produced by a 1 per-
cent change in cost of leaving/staying in military service.

C-11. Percent of personnel reaching ETS/reenlistment decision by
year of service and grade (by grade is desired but optional).

C-12. Enlisted force distribution by year of service and grade at
end of FY 78.

C-13. Enlisted force distribution by year of service and grade
for objective force.
Section II. ECONOMIC DATA

C-14. Personal discount rates by year, with year 1 being present
year, for 57 years.

C-15. RMC by year of service and grades £E4 through E9.
C-16. Present value for retirement pay under current system.

C-15. Present value for retirement pay under alternative systems,

C-2
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APPENDIX D

SOURCE PROGRAM CODE FOR THE AIR FORCE MODEL

RED,R C2RENTLARMY

REAC-CNLY MOQODE

CASE UPPEK ASSUNED
EO0 15R2<PON=10/29/79«08:00278~(2,)

€Eniy
g1

NN Ner o o s o oe or e

Ne= OOV OV EWwRNe=M OO E W N~

S 99 60 00 4o ee S0 00 4 se Ga ae 00 8s 6 eu S8 24 04 Se s Ge
[aWaWalalal . ~

L
w
..
(o)

243¢C
253¢
26:C
27:3¢

29
ac:c
3¢
l2:¢
33:c
J4tc
Is:c
3s:C
37:
Ja:
l91¢
4cec
418
42;
43
w448
LS
“s1c
47:¢
q8:C
49:¢
sc:
S

2ct

220

OIMENSION RET(31,642), RALT(ICsE43,52), RCLR(IC16420 SEV(s,3)
DIMENSTON RMCt30,442), RSU30sb6031),y Rat20,6,2), %0(30.4+3)
ODIMENSION Pyct30,442), DRS(3C,61, DELR(30,6), BEYA(30,2)
DIMENSION RPRIMENI046) s RLUEIT L&), ORLID[4&), CP(46,6,2)
DIMENSIOGN FaC(46,2),CIVPVI48+642),uTAB49302),FC33,2)
DIMENSION CONT(31,642),POOL(Y46,2)

DIMENSTION EALIST(547),ENLSTII2E)

DIMENSION STPOOL¢4,6,2)4TCCNT(30,4)+RETYR(IG,4)

DIMENSION PROMIG,3542)sCRI4492),p(30,2)

DIMENSION ARS(30, 69311 0CPADIIY602),Y1301,6,2),T(31064+2)
INTEGER NaMgl(a) nAME2(&]) JALT ()

DATA ALT/OPCMCt900SC 9,°USAF?/

DATA NAME /0 iLT 0 CPT s MAJO 0L TC e, CoLry?GENTY

DATA NAME2/$E=4" ,9E=5? ,*Ewb? y?Ee?r *EaBrytEagty

DETERMINE MgTwQC YQ BE USED:
I = INCOME MAXIFIZING (WARNER)
2 - EXPECTED LIFEVIME EARNINGS (USAF)

REAC(15,2cC) UMETWH
WRITE( 64200) JMETH
FORMAT([1)

1S RUN FOR cFrI1CERS CR ENLISTED 7
1 - oFFIcERS -
2 . gNpISTED

READ()5,2¢cC0) JRUN
WRITEl1g42Cr) gRuy

OETERMINE AL TERNATIVE TO Be PROCESSED
PeMe

- 0sC
- USAf

[ SR

READ(IS,220) gaby
WRITEC144200) JALT
REAC IN CPI AND PaAY RalS5t FACTCRS

READI18,22C) cPl,pR
WhITE(184220) CPL PR
FCRMAT(2F5e 1)

SELECT pRINT oPTieh = 14k, DELETE PRINT OF BLCLS ANC/CR
RETENTION DATA?

1 = YES
2 « pO

REAGIIS, 2581 ) JCELFT,ISK]P
WRITEt14,25¢) JUELET,1SKIP

0-1

i S o ik e e o nd
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523 251 FCkMAT(21)) .

53:¢C
S4:¢C SELECY pPRINT oPT)oN WHERE:
§5:¢C } = DELFTE
-T2 ¢ 2 « DELETE CURRENT ONLY
" os71¢ 3 « PARTIAL ALY
S8:cC 4 - Fylp aL’d
59:C
6 READ(15,200) JPRY
el WRITE(164200) JPRY _
62:¢ ) i ’ ’ :
63:¢ READ INPUT FILE . .
643C ‘ o
65:C READ IN D1ScOUNT FACTQRS ‘
643C
673 DO 1CCa sl 48
be s READ(15,1002) OR{1+1),4CR([,2)
692 WRITEC1441002) OR(141)9DR(I Q)

7C: 1002 FORMAT{(2F5e3)

-
i
H
- 71: 1C05 CONTINUE i
72:¢ 3
73:¢ REAC IN PROMOTION PROBABILITIES ) i
743¢C . i
752 00 ICID l6®),2 4
742 DO 1608 Ik=y,aC ¥
77¢ READ(ES, 10121 (PROMEJ, IR, 16 syn],6) é i
78 WRITE(1601032) (PROMIJGIK,IG! yusmy,b) g2
79: 1012 FORMAT(4F9s7)
8C: 1608 CONTINUE i E
812 1C1C CONTINUE R P
gz:c LR
£3:¢C KEAD IN REENL|STHENT RATES %
ByqicC TR
85 DC 1820 loGal,2 i
8s: 0C 1048 IkKap,3t
87: READ(15,0022) (RETUIKK )K,16G) JK=y,8) LI
Ge: WRITE 16410221 (RETUIKKIKVIGG) yKm|46) f
85! 1022 FORMAT(4Faea)
9C: jC18 CONTINUE
S13 1020 CCNTiNUE 5
9é:¢ :
93:¢C REAC IN NOMLETS CONTINLATICN RATES :
TR
95 ¢ DO 1L IxhAgj,21
96: RESCIIS,1C32) (CORTUIRALU,2) 00l 8]
97 WRITEC)601C32) (CONTUIKA U42) yun],b) R
98 JL3I2 FCHMAT(aFpoy) e
953 1C3C CCNTINUF .
1CC ¢ 4
12):¢ REAU IN CONTINUATICN RATES BEYONpD 20 YEaRS
1£2:¢ }
1y [P LY o N I - ;
tCy: KREADUCIS,i2%2) (REYYR(IKB, ) unl,4) ;
1cs e ARITE e 1Cuat PRETYROIKB U sunt 4] 4
1C6: 1C42 FOCKFAT (uFhou)
S opesC CCnT g
Itesc
’ q
- E
i [ I D“2
4
¢ !




e

125

124% j072
12%: 1070
t2s6:¢C
127:¢C
128:C
1292

Lac:

131

132; c82
133¢ 1C80
1345¢C
1353C
136:C
137;

138

139:

1402 1092
1432 1C90
I%2:¢C
183:¢C
144:C
145

146

147

I48: 1102
1492 1160
I1sc:c
151:¢C
1523¢C
153

1548

1559

156

157: 1122
1587 112¢C
1592 1143C
lec:cC
teyic
le2:¢

[ -

1éu?

1658

CAA-TP-80-1

READ IN TENURE BQUNDS = ST YR ProMs HYTs LAST YR PROM
: . g e e

DO 1050 I1kCwi,2 -

D0 1260 16Ca),2 o

READ{(15,1062) (JTaBIJ I1GCIKC)odmpsé)

WRITEC1es1062) (YrABL elGCyIKCI oy ntre)

FORMAT(413)

CCNTINUE

CCNTINUE

READ IN STH YEAR pOPLLATION POOL

D0 1€7C JEMul, 4 .
REAC(IS,1072) (STPOOL(IEM,JMs2)ygrm],8)
WRITE 16410721 (STPOCLULEM UM e2) ,yM®1,6)
FORMAT(sF 741

CONTINUE

READ IN MgoRTALITY RATES

DG 108G IM®),4é

REACULS,1082) (FactIM,ICY, [C™142)
ARITE(1601082) (FaCtIMeIC)1Cml,2)
FCRMAT(2Fgey)

CCNTINUE

READ IN ELASTICITIES <= BFTA VALUES

DC 109C ly®),30
READ(15,1092) (Bprallysdl),ulel2)

WRITEC1801092) (BFTACTIUJI) ,JI%},2)
FCRMAT(2Fne))

CCNTINUE -
READ IN CIVILtAN pay

DC 1ICY IR=) 446

REAL(IS,11€2) (CP(IR,111GR),IGRe) ,2)
ARITEC as1lr2) (CPULIR,141GH) s IGRm},2)
FCRMAT(2F7e4)

CONT INUF

READ Ik MILITARY paAY = leCey RMC

DC 113C Iwbsy,2

DC 142¢ 1HCe) 38

REALCIS 11421 ({RMCULIRC1dF 4 IRN) gdrmu]s6)
WRITECIeat122) SR1CUIRC P IRMFY, . 8l ys)
FURNMAT(4F7¢))

CCNTINUE

CCATINUF

REAC IN CURPENT ReTIREPENT FAY
DC 1159 IRGey,2

©C 1INC icSal,3C
REALEIS 1 142) (Reuk(ICS4suC IRGI gucol b))

D-3

T 4, B i e
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166 " WRITEV1601142) TRCURUICS 4UC,IRG) (JC®) 02
Y 1671 142 FCRMATI4F G ) )
1682 1140 CONTINUE .
1692 1150 CONTINUE
17¢:¢ )
171:¢C REAC IN WyTuDRAMALS FROM RALT
172:¢
173: DC 1160 1Y®" 1430
1743 READ(1S,1162) (RA(CIY, IGs))os1GR],6)
1752 WRITE 160112 TRATIY,IG,1D 160,61}
1768 1142 FORMAT(6F 744} ,
177 1160 CONTINUF
1783¢
t79:¢ READ IN W[ THDRA®ALS FRCM FUND
1ec:¢
181 ‘“ DO 117¢ IwDai,30
1823 READ(16S,1172) (RD{IWD,IGD,1)4]GDm) o6}
1833 WRITEC16,1172) ‘wD(IWD1GD 1), 1GDals6)
184 1172 FORMAT(4F7ey) o
185¢ 1170 CONTINUE
186:¢C
187:¢ READ IN ALTERNAT)IVE SYSTEMS
1eg:¢ .
tas: 00 3200 faLel,2
(9¢: 0C 1390 Jabr=g,d
1912 DO 1180 [YAs},3V . .
t9a: REAC(1S,1182) (RALTOIYALJUAL ,TALT, 1AL) JaLsl, 6)
1933 WRITEC1601082) SRALTEIYALIAL S IALY, 1AL IJAL®1 6]

194: 1182 FORMAT(4Fgey)
1592 1180 CONTINUE
1967 $19G CONTINUE
197: 1200 CCNTJNUE

198 0C 10 Jet,5
199: DO 10 1st,3,
2ce: CONTIT,Ue2) = CONTUI 4612}
2Cy¢ 16 CONTINUE
2c2: DG 83 JG=) e
F I DG 1921 JYYs),3E
2Cy4; RCUR(JYY 1 06,2) = RCURGGYY yGe2) o ol
FI$] RALTUJYY UG, 1,42} w RALTUUYY JGols2) @ 1,
2Cs: RALT(JYY,;u6G,2,2) & RALTIUYY UGe2,2) o 1,
247 RALTIUYY, g€, ,3,2) = RALTIUYY, UGe3,2) o 14
T 2C8: 19C1 CCNYINUF :
259: DC 82 JYYel, )
216 00 84 yve)430
21y RLEJYY, 06) » 2.0
212: DRLEJYY,Jg) e Qg
213; VIJYY 4Gt} = CoC
2142 VIdYYeuGe2) a Cog
2158: TCUNT(yYyuG) = Coun
216 RSUUYeJGayYY) = U,0
2172 TOJYYsyGat) = Qe
218 TEJYY U642} = Qg
219; ARSUJY 106 ,wyY) * o
220 DRSI(JUY(YG) & CoC
22 DELRIJY ,JG) = QeC
22 RPRIME{JY ,J¢) 8 C,.C

* RALUYY JdGoy)

i
i
4

A

3

3

{

[]

1
3
X
i
- 4
i

]
i
1
{

i

i
0 ]
H 1
:

b
[

Y

3

]

E

- .
|

4




—— W

223
224
2253
224
227
228
2293
3¢
231
232;
233
2343
239
234
237:
238
2392
24C
24y
242
243
24y
2451
244
247
248
249
2s¢s
251
252

- 283¢

294
255
2548
257
258,
2¢cq;
26C¢
26
262
263
264
24658
268
267
240
269
27¢:
27
272
273
274
27y
2748
277
274
279

a4
82
80

2032

8é

22Ch
2209

2691

2600
27¢¢

7e

4751

CCRTINUE

CONTINUE

CONT INVE .

DO 2C32 Jvs) 46

0C 2032 Un®) 42

CPADJUlUY yR) & C,¢

CCANTINUE

D0 84 IPej, 4

00 86 JG®1 s

PCCLIUIF ,JGei ! ® C.0

PCCLUIP UGe2) = C,°2

CONTINUE
IFLALT 6T+ 3a0 e yLArE02) 60O TC 22C9
DG <4278 (vRat,1C

DC 2408 JaNal, %

JYRZ & vk o 28

JGf s JGR o 2

RET YR2,0CGr2,.Runt o REYYR(TYR,yoR)
CCNY G Ly

CCHLT i CF

Aow e e pRy 7 1el T (P
0C 8% Mve, (¢

DS Te%) Mewy .8

0C de%) PRey 2

FPCUPY (v ,PR) ® R i®v "o vR) ¢ (4 8o Py)

cCntitLe
TFlLLALT, LTe2) GL (o 2002
CC 2¢6uC uike o

SEVIUCH, ALY & ¢ ¢

CC 2606 uvYal 37

MLLLYY oGN8 TV o (oWt
CCNT MUY
CUNT [Tl
SEvipaeg €99,47 o 2
SEVIZet, 72180 o )
SEVEdet ASCedC » 9

. (nee)C)
-
L ]
SEVI&,1) = j15Qug~ o
a
-
)

. L]

. e (needl)
b o lgpeeldly

] S e (aee02,)
1

" e
StviSayy 12A%su~ @ 1e% o {ree2p}
Sevisyty ol
0C 76 u._=j42x2

KK = Uy
THAGRULA Ege ) KKRa ey
FluursJRUN) a FAC (R RLN)

Cludsdhih) o thoC o CPLY 7 (1o o LRIKK JRUN))

CCNTINLE

UC €75) FyRa) 46

MM = My

IFCJRUN,EGe ) PMerYRay

CPACUJIMYR ,JRUL) & CPIMYR 1, JRUN) o (u e pMy

CONTINGE

(lVPV‘Nboanﬁch s CPALJUING,JRUN) o FaC{496s RLM)

CC 622 ,Cm®y 48

JCR & 4 adM

DU = (1.C * CPI , t1al & CREJCHGURLNY)
Cv = ClvbPyvlus, i eyrUN]

0C 62 Jsl, ucM

JY 3 4gey

CAA-TP-80-1




(A8

4t
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“ 2803
24

282;

2832
284
288
206
287
FITH
289
29¢G:
291
292
293
294
295
2943
297:
298¢
299
aco:
361
dca:
3ca:
304
k1 -H
cy:
acr:
I+ :H
ace:
3ic:
LYW
32
313
314
s
e
317
T
s
3ag:
3243
322;
323
3243
32s:
24
327
228
329
3ac:
33,
33z
333
3342
335
T

D-6

‘v s fAc(JV.JFuNl . lC'ADJ(JV.JlUNl e Bp s V)

62

622
63

307

Il
3ag7
a3

anz2

37

38
205

206

2C63

CONTINYE

CIVAVIYCW, ) ,JRUN) = cv

CONTJNUE

D0 63 Jys) ,4¢

00 63 uys24¢

CIVPVIJ ,JyrgRUN]) o CIVPVIJ it sdRUN)
CONTINUE

00 307 y=20,24

00 3C7 yJed,u

CIVPVI U Jueg) & CIVPVIJsisl) @ Jen -
CONTINUE

00 31l 25,4,

CIVPVIY,5,0) o CryPVIi el l) & LoD

00 3§l Jusd,u

CIVPV J,dyop) = CIVPVIJolall o Jo8
CONTJNUF

00 3337 J-|¢.zc

00 3307 Jusm|,S '
CIVPVIY,Jue2) & CIVPVI(Ja1e2) o LaC

CONTINUE )

00 3311 Js2),4¢

DC 331} Ju"p 4

CIVPVIY,Jys2) = (1VPVGJ-JJ zn ¢ 1.6
CONTINUE

D0 3312 Js2),4é

D0 3I12 Ju®5,é

CIVPVIY,Jdue2) = cvath.JJ.zn * 1.0
CONTINUE .

DC 37 JG%ise . -
00 37 JY® 430

JYR 8 Jy o .
IF{JRUNGEGe 1) JYRauYe5

PYCAOY 06, JRUN) & CIVPVEYYR,JGIJRUN] )
CONTINUE ,

JLOWR = .

JUFPPR = ¢

IF(JRUNGEye)) JbouF & 2

IF{JRUNCEGQe 1) JUPPR = &

L0 3& ksi,?

0C 38 Jsl,é

Jd = JTaBLJ,1,JRuUL) -

PYClJJpJek) = PYC(JJeu=l, K)

CCNTINUE

IFCIDELFT,EGet) GC TC 2063

WRITEl6,205)

FORMAT( M o1 X, *OEcISION? ;SX,*CONTILLVATICN® 43X, GRADE *e3X,
e ' GRADE "93X,' GRADE *43X,* GRADE *,;3X," GRaCE *y,3x," GRAUE *)
WRITE(S ,2¢06)

rORnAYqu S YEAR g P UX o *YEAR® JACX *E4® oBX ,"ESY 08X, €4 0X,
o YET*,0x,0Ep? RX,0ET")

CONT INUF

DC 71C JYel, 3¢

DO 71C JGal,s

RLIJY® 1 ,J00) o RCLRIJY JUG6,JRUN) & PVCIJY JGrJRUN)
DNLIUYe)3u6) o RALTOUYsuGeuALT 1 JRUND = RCUR(JY 4 JGeJRUN)
JFUJYOEC e TaB(JG 42, JRUN)) CRECUY e ) w6 ) ®NRLEJY O], UGIOSEVIJUE,uALTY)

R




317
LR H
339
Juc:
Juyg
342
34
Jay:
J4s;
L ETY
3473
LT
3493
dsc:
sy
Is2;
383
354
EL 1Y
LT
357

358:Ce
359:Ce

decC:
3648
Jo2:
J63:
Y TH
345
YT
a7
EVY:H
369
3ro:
37
372:
373
7.2
3793
376
377
LR
3792
dace
381
3g2:
LERH
day:
dass
LT
3a7:
les:
dav:
a9
39
ds2:
393

CAA-TP-80-1 :

CNTINUE

e fFlJHETH-EG.I[ 6g 10 8<)
DC 745 JGrs LOWK, JUPPR
JGR®Te M
JLOWUTARG JGR, ] 9 YRUN)
JHIBJTAR( JGR 42 ¢JRUN)
JNUM = ¢ :
JLOR = ,TAB8(1,10JRUN)
00 751 JYROJLOW UK
Jd 8 JH] e ghyM
{JAUM & G
00 752 jJyyReJdysdr!
KJd 8 Ju] « pJInUM
IFIKJeLToybe) GC YGC 7525,
JF{KJoeNECogh)) GO 1O 753
VIKJe) ,UGRy JRUN} o oC2
RS‘JJ.J(,N‘KJO|) e Qo
TIRJo L, JGRy JRUN) & RLIKJO1,JGR)
ARSTUJ, yGRyxJel) = Co
GC TO 7¢5

783 fg?ljtzz-JJ.J.A“n.KJ-NE-JJ°7-AND.KJ-N£-JJol|.AN0.KJ.~E.JJo|s

: b
o ANDOKJONE Uy et 9 AND o KUGNEGJU*2I34ANCaKJeNEQyJ*27) GG TC 754« i ]
IF(RJeNEe Jed) GO TO 882
GO T0 @99
882 IFIKJeNEo Jo7) GO TO 88w
GO T0 899 .
884 JF(KJeNEe Jel}) GO TC 88¢
: GO To @99 4
886 IFIKJeNEoJJelS) GO TO 888 ]
GO TO0 899 .
888 [F(KJeNFayJdol9l oC TC 89)
60 Y0 899
891 IFIKJeNE o ve2)) GO TC €92
60 T0 899 ‘
892 JF(KJeNEeJWe27) GO TC 754 K
899 VIKJel oGk JRUN) & RETIKJe) JGRyJRUN)

TIKJe  , GRs yRUL) 8 RLIKJS ) JGR) ‘ ]
GC To 7¢%

754 CCATIMNUE .
VIKJe 1y Gk tRUN) 5 CCATUKJ419JCR,GRUN) . ‘
TiRJ*) 4 yGr o gRUN) o Col !
IFIRJe1 LEe20,OR, JALT,GT43) GC YC 7585
VIKJe b, yGRy gRUND) 8 RETIR o) JUGRJRUN)

TUKSe) ,  GRyyRUN) o HLIKJ*1,gGR)
755 CONTINuUE 7
FUJGR0EL,6) 6C 10 7S¢ . .
;S(JJoJGN:K:’ 5 RS(JJewGRoKJ*L) o VIKRG® ) 9 GR,JRUN) @ DIKJGYRUN) o
o RMCIKY,JOR,JRUN) ¢ C(KJ,JRUN] o (JoeayixJdel uGR,JRUN)) o
e TiKJe),JGR,JRUl)
60 Tu 74%7
756 COhTINUE
RS(UUIJER XD = (RSEJUIJGRIkUOID) o VikJdel dGhsdRUN) o piKgoJRUN) o
I RPCIRY,JoR, JRUN) & CIKJ,JRUN) o (Hooyindol JGR,JRUN)) o
2 T(KRJ*),JGR,URUN)) @ (lemPRCRI L RelIK JoagNLN)) o
3 PRCMUJCRel K oJdRUNY o KSTUyYsJuRep Ky)
757 CCNTIMNUE

D-7
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39y
3953
39
397:
sal
A9
4ee:
40143
4g2:
4c3:
4Cu?
4Ccss
4Ce:
4c7:
4Ca:
429
41ce
4313
412
4132
414
419:
4163
4173
4182
419
42c:
421
“22:
“23;
LN
4293
“42¢:
“27:
428
429
43c:
43):
432
4233
hEL
4353
4367
“37:
4Jg:
435
“4C:
4y

752¢C
752

76C
Ce
Ce
j882
1684
180¢
1688
1691

1692
1899

759

3376

761

7eé
758C
758

a4z’

4433
44yq:
4458
44962
b4uye
44
ALLH
4eC:

1513
751
715
©ac

TJNUM 8 1 ghpyMed

CONnTINUE

1JNUM 8 @

DO 7568 (JYR = JJ Nl

KJ 8 JHI=1JAUM

IFIKJeLTogbo) GO 10 7583

IFIKJeNEa M) GEG 1O 768

TURJ* L JGRIJRUN) & RLIKJS1,JGRY o CRLIKJ*Loy6R)
60 T0 3376

CONTINUE

IFUIKJONE 0 eI eAND KJoREoJJeToANC JKJeNEaJUo L] oANDeKJoNFoJJelS
® oANDOKJeNE (U el ToANC o KUGNEGJI*23eaMDKYoNELUU*2T) GO TG 750

IF(KJeNEo Jed) GO TO 882

GO0 T0 1899

IFIKJoNER e T) 6o TO )88y
G0 T0 1899

IF{KJeNEeyJdol)) Go TC 1886
GO YO 1899 ’ .
IFIKJoNFeJJelS) GC TC lEBE
GO TO 1899

IFiKJeNFeJJel9) GC TC JBY)
G0 70 1899

IF(KJoNEoeJ de23) GC TC 1892
GC VO 1899

IFIKJoNEoJYe27) GO TC 759

VIKJol yUGHayRUN) o RPRIPE(IR®I2JOGR)

TAKJI* ) 3 JGRyYRUN) o RL(KJo}, GR) o DRLIK J*]4yGR)?
CCNTINUE i

IFIKU* I LEC2Co0R, JALTLCTo3) GC To 376
VOIJol 4 GRyyRUND 2 RFRIMELK gt 4 JGR )

TOrJed s yGRIJRUN) & RLIKJe) ,yGk) o DRL(KJ®] 4 6R)

COr TINUE

1IFLJGRaNEsb) 6C T2 761

ARSHUJ4U0RIKJY ™ ARSTIvsJGh Ky ) o viKae} e GReJRUN)
1 ¢ RMCUKJWwGRL,URUND ¢ +CIKYuGRyJALT) & DIKy,JRUN) o
2 (Jeovikdel ,JoKoJruNY) & TIKJelouGhyyRUNL}

GC TO 7¢2

CCNTINUE

ARSUUJ g JGRykJ) ® (LRSS (Ui JGRKJol) o VIkJel JGR JRUN;
1 ¢ RCIKI uGRagALT) ¢ RMCUK, G JGReILNY ¢ BIKy,URLN)
2 ¢ {(Jemyinuel ,JOR, UPLLI) o TiKJe] JER,JRUND) @
3 (le=PROFIJEReIIR o JRLINDI ) o PRCMI_GReJoKJsJRLN) @

4 ARS(JdU,d6Rat KV

CCNTINUS

TdNLM & [Ny Me

CONTINUT

1FtudelTegled) 60 v 7514¢

DRSO GUY,JGR) & ARS(JJ,UCR, Jy) = RSLUw 106K gd)
DELRCLJ,JGR) = BETALLJIJRUN) o RETHGJULWJGR,GRLA) ®

1 AORSEYYsGRI RS I 0GR gd) = DRLIJYIJGRIZRL LIV, uGR))
RPRIFPELJJJERY ® NET(JYVIJGR,JRUK) o DELRIJJ,JGR)

IFURPRIFE{J 19 uGR),6TapeT) RPRIFPELIJIJGR)Y o CONTUUJGUGRJARYN)

IFURPRINME Luy s JdGRY LT e¢C1 RFRIFELJJIIUGR) & Gol
JhUM 8 SNGM e

CCANTINLF

CONTINUE

IFCJALY(GTed) €C vC 2429

o Ciky,JRUN}

o DUy JRLN)
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CAA-TP-80-1 ; E
Ii 1
4 . - . . —
i lGSiz 7 D@ 3424 |a:rya.2(.ac' '!
4821 . . DO 3424 J GRrsey,¢
;.0 4833 - CONT{IRETYR,1JGR, JRUN) = lvnlnzclaglvn.chﬂ)
. . Y547 3424 CONTNuE S
] 4881 3429 CONTINUE .
. 00 76 JGR™) 4
. 0C 763 IPsl,q )
1 48g - pOOLILP, Jcﬂ 1 * STPOOL 1P, UGR yJRUND
. ~lreset 743 CONTINUE 3
F< 46G3 - DO 775 1YR®§,30 v ) ) GARNMY
T gyt DO 764 UGR®144
© 4e28° 00 746 1Pal 4 ,
3 443g} POOLEIP,JGR,2) * POOLUIP,UGRyI!
4443 .66 CONTINUF
i 6§t JLO = gTABl GRy 1, JRUNY
R ITY JHL & JTABU GRZ,JRUN)
“ere IFCIYRGLTod 0t} GO TC 745
. Yee:- IFLIYRGGT,dil} GO TO 7644
1 4493 TCONTUJYR,JGR) ® (RPRIME(IYRyJGR) o POOL L s GRs1) &
. . 4703 ) CONTOIYR,JGR,JRUN} & (POOLI2,JGR,1) o POCLIIsJGRIID o ;
i 4701 2 POOLUta,JuGR, 1)) / (POCLIL4UGR, 1) + POOLI24yGRe1) @
42 3 POGL(J.JGR,ll ¢ pOOL(Y,4,UGR,1))
. 4733 GO0 To 745
. 4743 7644 CONTINUF
" 4783 lF(lYR.kE.Jplol' 60 TO 764
4743 DO 7654 IP=),4
8777 7654 POOLITIP,JGR,1) ® o0
478 GO T0 764 :
479: 745 CONTINUE -
4003 IF(JGREQ, ), OReJGReEGE) GC TO 747
LT TH DG 768 1Psi,d
402 POOL(IP,JGR 1) ® (1eoPROF(JIGROLJIYRIJRUNDI) o CONTUIYR,JGR,JhUN) »
1 To4eys 1} POOLELPety GRAZ) * PROMIJGROIYR URUND o CONTUIYRIJGRe1sURLN) ®
RILH 2 POOLUIPe o GR1,2)
' 4858 748 CONTINUE N
T TY POOL (Y, GR]) & [1e=PRCM(JGRO14IYRyJRUN)) & RPRIME(LIYR,JGR} o
N TY2 1 POOLUI,JGR,2) * PROMIJGH,TYR,JRUN) ® RPRKIMELILIYR¢JGR=1) o
[' ¢ 4881 2 POOL(),JeRat,2!?
c4gey GO T0 754 : |
490% 767 CONTINUE
- 49y . IFLJGRGEG,&) GC To 770 i
.2 0C 771 1Psl, !
T 493s ¢ POCLUIP,JGR, 1) ® (Le=PROMIJGROIJJYRGJRURDI) o CONTUIYR,UGR,JRUN) o ;
4943 - o ) POGLUIP*1 4 GR,2) |
4952 771 CONTINUF . i
4942 POOL (44 GRy1) ® (1e*PROM{IJGR* L4 IYR uRUN)) ® RPRIME(IYR,JGP) o
< %978 " ) POOLYE,JGR,2)
| 4983 GC T0 764 .
. . 4993 770 CCNTIANUE
L 1] . DO 772 (Pwi,3
$01: © POOLUIP,JGR, 1) ® CONTULIYRIJGR,JRUND o POCLU[P+14JGR,2) o
se2s 1 PROMIJGR,IYR,JRUN) @ CONTIIYR JGR=1sJRUN) o PCOLIIP*}) JGRe] 42!
. SC3t 772 CONTINUE i
8043 POOL(Y, 0GRy ) = RPRIFPELIYR, JGRY o PCOLI)1yGR,2) @
4 $0% 3 } PROMISGR  IyR,JRUL) o RPRIVEITYR,JGR=1) ¢ PocL(1,JGRey,2) ‘
SCa! 764 CONTINUE <

5Cc7¢ IFCIOFLETECcet) GO TC 778 -
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SCa: DC 776 Psl, 4
509 ISYR & [YR + (P ) .
S5)c: WRITE(g,210) ISYR,IYR,(POOLIIP,Y,2)sus) &)
S11: 21C FORFAT(SX,12,13%,1248X0S5(F74043X),F74y)
S12; 776 CChTINUg
1 S13% 775 CONTINUE
Sy4:¢ 60 Y0 449
S15: 801 CONTVINUEg ¢
518 JGR = ¢
$17¢ JLO = grapl jGR, 1, gRUAN)
S188 JH1 & gTag{ GR 2, gRUN)
S19: 00 8CC yJsJi0,yH] ;
s20: DO 8CY xJsd egnl
821 DO 8C8 ST=_ J,kJ
522 RSUUJoJGRKY) & RSUUYIJGRKY) & RMCUIST UGR, JRUN) o
5233 } O(JJdeJRUNDIae(1STaud)
3242 + ARSUJJ,JGRIED) ® ARSIJUGJGR,KJ) o (RMcU ST, R JRUN) o
5252 § WDOISTY,UGR,JALT ) o CUJUWJRUND ee (1STayy)
S24; BCE CONTINuf
527 RSEJUIJGR,Ky) = RSUJU,UGH KJ) ¢ RLIKJD,JGR) @ DJJyJRUN) ’
. 5248 1 o0 (Kyuyyey)
529 ARSUUU, JGRskJ) ® ARSUYJIJGRKYD & (RLIKJ*1 3 GR) ¢ DRLIKJ*,gGR))
836 Lo CLUy,JRLA) o0 (KRU=3dey)
531 IFARSU 0GR v ky) e L TeKStUJWJGR,31)) GC To €02 }
5323 RS(JV1JGR,I1) & RS{JJeuGRKY] |
5333 THJJWJdGF ) = KJ
534! B02 IF(ARS(JJ,JaR KI) LT <ARStUJWJGR,I1)) 6O TC acs
S5 ARS(UULUGR 121 = pRSUJJyUGR KJ)
Sia: TlUdJsJdGR 42} = K .

S37: 80% CCNYINUE
538: B0OC CONTiNUrF

5362 DC 812 fJdchel,S 7
S4C: JGR = & ~ | CR

Sy JLE = gvapfigar,l gRUN)

542 Jhl = JTApl _GR,2, gRUN)

54233 00 816 JusvL,uh)

S44 DO B82C rusJy 4 yrl

545 SAVMEGR u o

Sus: T0TGh = C,C ]
S473 ATCTGR & (g

Syg! CC 824 (5T . ,xdJd

S4g9: SAFEGR & SANEGK o (Lel~PROMIJGROD,IST,JRUND)

Sscs TCTer = TOTeR ¢ SaMEGR o RMCUIST,OGR,URUN) o ClyysJRUL) oo

LI 1 (15Tayy)

§92¢ ATGTGR @ aTeToR o SAMEGR o (RMCUISTeJGR,JRLKY o WCUIST  JGR,uALT))

$53: 1 » CUSU GRLN) o® (1STeud) ‘ ]
SSu4!  B24 C(ONTINUE

835¢ TCTGR 3 TOTER o SaFEGR o RLUKJSL,UGR) o D(Jy,JRUN} @8 (KyayJel)d .

554 ATCTGR z aTCTGR o SAMEGR o (RLIKJelaJGR) o DRLIKJSI,4ugRI) @

587 1 Chddeunuhy ee txu=-uyg+l)

SGg: LC 928 1ST=_ U,k - ;
LLTH JIT = Ky« yJ = ST

SAMEGR w SAMEGR / () e=FROM(JGR*L, ST uRUN)) ;
FACTER & SAMEGR ¢ PRCMUJGR14JST,oRLN)

TCTGh & TeTeR « FACTER @ RSUJSTLUGR*1,31) ¢ DUUU,JRUN) oo (gST=,4)
ATCTCR o aTrTGN o FACTER o AKSUEJUST wGR*1430) o CUJJedRLN) o6

1 (uST=g4)




w3

565
Seé:
S¢7:
Ssa:
$493
LR A
$71:
872
$73:
$74;
§7s:
$74:
$717:
S7e;

‘579

Sec:
58 ¢
502
S83:
S84
S8¢:
S8s:
Sev:
LTTH
LTI H
$9C:
59
692:
5933
S94;
$95:
5942
597
598¢
899
6cC?
6C):
802
603
6043
6043
6Ce
6C7¢
4csa:
6C9:
6108
631
6128
6138
6142
615
616
6172
618
619
42C:
621

CAA-TP-80-1

826 CONTANUF
RS{JUIJGR,K ) = TOTGR
ARS{JJ, u6RskJ) ® ATOTGR
IFIRSTup GH koL TeRSIUY,UGR,31)) GC To 832
RSUJUrJGR, I ) 8 RSUJJGJGR,KY)
TEJJsJGRyL) & KJ
832 IFUARS(JJ,JeR,KJI)LTLARSIUJ,JUGR,I)) 60 TC @82C
ARSUJUJLJGRIII) ® aRSIJJeuGR,KY)
TiJdJedGRe2) & KV
829 CONTINUE
816 CONTINUE
812 CONTINUE _
DO B4C JGRw®) .4
JLO = gragt er,l, kUn) »
Jrl s Jragt  GR, 2, JRUN)
DO d44 yJ=Jy 0,JH1 o a6l
R L's ARS({JUJGJGR,IL) = RS(Jdry ’
gifé:jijjzl; -‘BE;A(JJ-Jkuhi o RET(JU,JGR,JURUN) @ (2,enRS({Uy,aJGN)/
P (RSEJUL,JOR,I 1) o ARS(JJILJGRIILI)) = 240 LRLIJJSJGR)Y/
2 (2e0 RLVUJ,JUGR) o DRLEJULIGRII)
RPRIKE(JJ4JGR) & RETIJUJouGR,JRUN) o DELRIJJI,UGR)
FFURPRIPE(IJVY+yGR)IGTatel) RPRIME( 4UsUGR) ® CONTLUJJGR JRUN)
TFARPRIFE vy sgGR) LT e0eC) RPRIPEILLUIVGR) = 0,C
844 CCNTINUF
843 CONT[NUE i
IFIJPRT Egey) GC 1O 849
IFIJPRT,EGe2) GO 10 @9C
DC 852 jJUGRs1,6 )
JGK & 2.1 4GR
JLC = grAg{  GR, 1, JRUN)
JR1 & JTAQl,G6R,2,yRUN)
0C 456 yJy=uy G0y
JJl s gy -
WRITELSs,12C)
RL( GR)
123|re:r:#:j//.sx.'0nozﬂ ThE cunug:T sv:l[: :s'.‘:: ,
’ v SERVICE ¢+12,'vak]mly NISY sy
; Sitrg:égfﬂvg:nfszuﬁg EAﬁNthS By LEAVING AT TRE ENC CF YFAR?,
o7 T FaAX RETURN IS *4F9el,
3 3‘;22':é4C3:'FFg: LE:VILE AT YHE ENL CF 9412,4° IS '4FQeGyv//)
121 ?gilf:?{éffszrcn,Nc YEARY y5X,*RETLAN FROP STAYING TCe,SX,
I 'END OF YEaRe*,//zy
00 B6C xoady,yrl
WRITELE 122) JUIRSEJIHWGR I KY) 4Ky
122 FORMAT (16X 12,168,F9.0216X,12)
846 CCNTINUE
856 CONTINUE
852 CONTINUE
890 CCNTINLF
DC 864 1ucRel b
JGR & 7 = | ,GR
JLO & yrABsl GRy 1, JRUNY
JEL 8 UTAB( GR, 2, JRUN)
CC 868 Jusu  C,uMi
JUl s gy -
HSA & RLlyu,u6R! o ORLLL,,UGRY

NAMEZ2UUJGR) gy JJ T YU suGRWIIIRIIVIWJGR I guul,
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6223 MRITECG,124) ALT(UALTIINAMEZIUGR) (0TI dGRe2) W ARSLI 0 IER, DY),

’ 623 1 JJU1,RSa :
€24; 124 FORMAT(///48h *UNDER TRE *oa4," SYSTEN A %eads tal
625 I * ENTERING YEAR oF SERVICE *,12,'MAXIMIZES WIS*,/,
624 2 SR,'STREA® OF FUTURE EARNINGS BY LEAVING AT THE END OF YEAR®,

‘ 627 3 2X,F3400/08%, " THAT PaAX RETURN IS *9F9eCo

’: YT 4 * THE RETURMN FROM LEAYING AT THE END OF 0,12,° IS *,F9e¢0,77) ’ . f
629 IF(JPRT EQe3) GO 70 848 i - Pl |
é3C: WRITE(e,121) ' I t
631 DO 872 Kum y,dN} {
632 WRITECS,122) JJrARSEUJeJGR KUKy f
633: 872 CCNVYINUE !
634: 868 CONTINUE ‘
€352 864 CONTINUE
LRI G0 To esC {
637 449 CONTINUE N
LRY: IFLISKIPogQ,0) GO TC 7777 {
639 0C 100 JUGsJLOWR JyUPPR 3 é }
640 WRITE(S,99) : 1Y

. TN 99 FORMAT(IN]) . I

6423 TFUJRUNLEQe)) WRITELS,01C2) NAMEL(JG) AL TJALT ) yJMETH &
64943 IFLJRUNGEQe2) ARITE(E,102) NAMEZUSG) JALTUYALT) y JMETH i
h447  1C2 FORMATU///7918X, FOR GRACE *,A3,% aLTERMATIVE *,a4, H
b4s; e ' AND METKOD ',1)) §
646t WRITECe,103) PRaCRY . H
éy7: 103 FORMAT(2CX ot WITH PAY RAISE = *,F5,39® ANDC CP] ® *,F5,)) .
6483 WRITEl6,1C6)
8467 JC6 FORMAT(,/ojCx ?ORIGNL® 42X, 'PREDIC®,2X,9CHG IN®,2X,* TQT *, %
65( ¢ } JA,PRETYRN RO 28, ¢ALTRT F* 23X, °CHG IN® 2X,"RETRN F?dx,'CHG IN®) ;
651 WRITE (6,108 - }
652 108 FORMATISK ,PvyOS 03 x s 'RETR® JUX s *RETN 14X o 'RETN® J4X 4 'CONT Y ‘i
652 U IR, ISTRAY NG (2K oSTAYING® 3X , PRETURNS ;2K Y LEAVING?Y y 32 ,*RETURNY H
654 JLO = JTABE G, 19 JRUN) é
6553 Jrl = gTABLUG,2»JRUN) 5
654 CC 110 JY=sJdLO,uMi b
457 IFIJMETHEG,2) GO TC 447¢ it
658 WRITENS 1S 1uYsRETIUY UG, NUN) JRPRIMECJY 904G CELRIYY,JG), [
459 bOTCOATU Y (UG JRSCUY UG I L) JARSEIY, UG, 311 sCRSIJY L UGI IRLIUYJG), :
66C: CoDRLLGY,Jp) ¥
6615 119 TCHMATIGA,T3,4FB8,4 8FGeC) ;
YYE: «C Te 11¢ 3
03: 4470 AMITELS, 1S 1UY  RETEUY quG JRUII WRPRIMELJY IJGI CELRIYY 4 yG) e i
TTH bOTCUNT Y (06 ) (RS UUY 4uG oY) ARSHIY UG uY ) sCRSIUY 4G ) sRLIJY UG, k!
LY T 2 DRLtuY, ug) H

t44  11G CCLTIMNUF
3878 1CC CCATINLe
é68: 7/77 CONTIMLE

669 ARITEIe,323) N [
6rC: WRITELS,99) ;
871t 30 FURFAT (/7701204 PRESENT VALUE CF LIFEYIVE CIvILIAN EARNINGS94/) ‘ ;
612; TFOURUNEwe ) WRITECE I IPAMET(UNAMED JUNAPE ® D46) /

673 PEOURUNLEGe2) ARITELS ,JJ4) INAPE2( NAME} ,JNAVE ® 1,6]) .

6743 dCN FCORPATIOX ,*y0S os4n,Ad,518X,.3))

&7c: 00 3L5 Jdu = 1eYe /

676 WRITELL,3060) JuYd (CIVPV I L, ,uGRO,URLA) s JGRD & ),6)

6772 3re PCRMATIGX 13 ,4F% 1

67 308 CCATINLE
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679% 301 CONTIMUE

b8g: wRITEle,26C0) ALT(uALY)
i 681: 200C FORMAT(INI9/7/7+30x s "CONTINUATICN RATES® /s 34X A4 IXssPLANT)
1 €82 WRITE(e,2000) (NAMEZ(IW) Jvm), &) °
6833 20010 FORMAT(//,duk *GRADE? /48X ,9YCS? , 2X,46(3XpAd,2X))
684 D0 2C15 jwKsl,30
4852 WRITE(6,2020) IWNK , (TCONTHINK1G),16%1,6)

6862 202G FORMAT(OX 12,1 X06(F8e4))
8871 2015 CONTINUE

688: STCP
689 END
EQF ;689

0:
NO CORRECTIONS APPLIEC.

3 RBRKPT PRINTS

o
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